' . 1 oQl.,.o02 were produced for ever,r unit of copper (Hogue and Wilsonj 1950) .
A more detailed picture of the distribution of copper~ zinc 3 and lead would show many separate centers of mineralization; some areas contain on~ copper ore, others only zinc=lead ore, and others ore of both types. Mixed. ores of copper and zinc~lead are uncommon; and, where both types of ore occur in the same sulfide mass, the contact between ore types is generally sharp.
Individual ore bodies and groups of ore bodies within a mineralized area var.y greatlY in size, shape 3 and mode of occurrence, and both copper and zinc~lead ores occur as iso+ated bodies in various structural en- In contrast to the pit ore, the sulfide replacement ores in No lead-zinc ore was being mined in the Bisbee district at the time this study was made. The material in this section of the report, therefore, applies on~ to the redistribution of uranium from the copper ores as diagrammed in figure 7 .
Most of the replacement ore is direct shipping, but some of that produced from the Abrigo limestone is sufficiently aluminous to be quite refractory, and it is treated in the concentrator. About 97 percent of the mill feed, however, is the realtively low~grade disseminated ore OFFICIAL USE ONLY A grab sample and a composite sample of the slag collected from different parts of the dump con~ained 0.008 and 0.009 percent equivalent uranium, respectively-f. In view of the very large tonnage of slag and the potential source of sulfuric acid at the smelter, several tests wer~ made to determine the possibility of extracting uranium from the slag by acid leaching. These tests, made by the U. S. Geological Survey, were preliminar.y and were not intended to take the place of bulk sample tests customarily made by the Ue So Bureau of Mines. The slag is a basic iron, calcium, magnesium glass, and the tests show that extraction of uranium .
.Q
The slag now being produced, probably contains somewhat less than The abundance of secondary uranium minerals on the walls of the mine workings in the stoping areas indicated that appreciable amounts of uranium were being leached and carried by ground water, and that some of it was being deposited in sites favorable for precipitation.
To determine how much uranium was being discharged in mine water (ground water and drilling water) samples were collected at various points in the mine drainage system and analyzed for uraniumo The least uraniferous underground water sampled contained 10 ppb (parts per billion) of uranium and had a pH of 7. This compares with a threshold of anomaly of about 4 ppb of 'uranium for surface waters on the Colorado Plateau and about 5 ppb for corresponding ground waters (Fix, 1955) . Acid mine waters sampled at Bisbee contained much higher concentrations of uraniun than the neutral and near-neutral waters. Some of the mine waters, made acid by passing through the sulfide ores~ had a pH of less than 2, and one sample contained 5,300 ppb of uranium.
A large part of the acid water in the mines at Bisbee is directed into a single drainage ditch and then through a copper precipitation plant o This water contained from 6.30 to 1,300 ppb of uranium. The two OFFICIAL USE ONLY OFFICIAL USE ONLY 30 valu~s were obtained from different samples taken about three months aparto Because of seasonal rains the flow of water was much greater when the first sample was taken~ and apparently the greater the flow through the system that produces this acid water 3 the lower the concentration of uranium. The extraction of the copper does not affect.
the uranium content of the water and almost all of the uranium passes through the precipitation planto The water discharged from the precipitation plant drops to a dilution and neutralization sump and is then pumped to settling ponds o During these processes the concentration of uranium is reduced, as shown in figure 7~ In the Bisbee district, an estimated 6 percent of the total uranium removed by underground operations is carried off in acid mine water, but at the present time and under existing conditions this is not considered sufficient to be of economic interest~ However, the study of acid waters at Bisbee, and at localities in New Mexico and Colorado show that water passing through sulfide=bearing material that contains only very small concentrations of uranium may carr.y relatively large amounts of uraniumo Although the acid mine waters at Bisbee are among the most highly uraniferous natural waters known in the United States, waters as acid as these probably can contain many many times the maximum ppb of uranium found at Bisbee. The total amount of uranium deposited with the copper and leadzinc sulfide ores of the Bisbee district is large~ but the concentration of uranium in the ores is low. The lead=zinc replacement ores are more , uraniferous than the copper replacement ores, and these in turn contain a higher percentage of uranium than the low-grade disseminated copper ores of the Sacramento Hill stock; much of the uranium originally present in the pit ore has undoubtedly been leached by acid supergene waters.
Material containing more than ten percent uranium as primar,y uranium oxides is associated with both copper and leadazinc sulfides; but known concentrations of ore-grade uranium material are not of eeonomic interest because of their small size.
Although no uranium ores are known in the district, the radioactivity of the limestone replacement b~ies might prove a useful prospecting guide to base•metal ores in the districto The equivalent -qranium content of manganese oxides sampled in various parts of the district, suggest that there is less · . equivalent uranium in the wad in areas that, so far as is known, exhibit only ver,y weak copper, lead, and zinc mineralizationo
